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CLINICAL PICTURE:

A 22 years old male patient presented clinically with bilateral cerebellar ataxia, bilateral pyramidal manifestations,
lost tendon jerk reflexes, peripheral neuropathy with peroneal muscular atrophy, enlarged peripheral nerves,
kyphoscoliosis, and pes cavus. Peripheral nerve biopsy revealed diffuse demyelinating neuropathy with onion bulb
formation. The condition started at the age of 12 and is gradually progressive. The clinical diagnosis of Friedreich
ataxia was made. (To inspect the patient’s full radiological study, click on the attachment icon (The paper clip icon
in the left pane) of the acrobat reader then double click on the attached file) (Click here to download the attached
file)

RADIOLOGICAL FINDINGS

RADIOLOGICAL FINDINGS:

Figure 1. MRI of the brain showing normal findings






Figure 4. MRI T2 images showings cervical cord atrophy, thinning with reduced anteroposterior diameter. Notice
the hyperintense line in posterior portion of cord. The thinned spinal cord is seen lying on the posterior wall of
spinal canal with increased signal intensity in its posterior and lateral compartments. The anterior subarachnoid
space is enlarged. The intramedullary signal changes reflect loss of myelinated fibers and gliosis.

2 Pathophysiology of Friedreich ataxia

The major pathophysiologic finding in FA is a "'dying back phenomena'" of axons, beginning in the periphery with
ultimate loss of neurons and a secondary gliosis. The primary sites of these changes are the spinal cord and spinal
roots. There is a loss of large myelinated axons in peripheral nerves, which increases with age and disease duration.
Unmyelinated fibers in sensory roots and peripheral sensory nerves are spared.

The posterior columns, corticospinal, ventral, and lateral spinocerebellar tracts all show demyelination and
depletion of large myelinated nerve fibers to differing extents. This is accompanied by a fibrous gliosis that does not
replace the bulk of the lost fibers. Overall, the spinal cord becomes thin and the anteroposterior (AP) and transverse
diameters of the thoracic cord are reduced. The dorsal spinal ganglia show shrinkage and eventual disappearance of
neurons associated with proliferation of capsular cells. The posterior column degeneration accounts for the loss of
position and vibration sense and the sensory ataxia. The loss of large neurons in the sensory ganglia causes
extinction of tendon reflexes.

Large neurons of the dorsal root ganglia, especially lumbosacral, and nerve cells in Clarke's column are reduced in
number. The posterior roots become thin. The dentate nuclei exhibit mild to moderate neuronal loss and the middle
and superior cerebellar peduncles are reduced in size. There is patchy loss of Purkinje cells in the superior vermis of
the cerebellum and of neurons in corresponding portions of the inferior olivary nuclei. There are mild degenerative
changes in the pontine and medullary nuclei and optic tracts. The cerebellar ataxia is explained by loss of the lateral
and ventral spinocerebellar tracts, involvement of Clarke's column, the dentate nucleus, superior vermis, and
dentatorubral pathways.

The corticospinal tracts are relatively spared down to the level of the cervicomedullary junction. Beyond this point,
the corticospinal tracts are severely degenerated, which becomes progressively more severe moving down the spinal
cord. This explains the common finding of bilateral extensor plantar responses and weakness late in the disease.
Loss of cells in the nuclei of cranial nerves VIII, X, and XII results in facial weakness, speech, and swallowing
difficulty.

Myocardial muscle fibers also show degeneration and are replaced by macrophages and fibroblasts. Essentially,
chronic interstitial myocarditis occurs with hypertrophy of cardiac muscle fibers; fibers become hypertrophied and
lose their striations. This is followed by swelling and vacuolation and finally interstitial fibrosis. The nuclei appear
hyperchromatic and occasionally vacuolated. The cytoplasm appears granular with frequent lipofuscin depositions.
Kyphoscoliosis is likely, secondary to spinal muscular imbalance.



